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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a color 
conversion apparatus for performing a color conversion of 
color data included in page information comprising image 
information and character information into different color 
data . 

Description of the Related Art 

Hitherto, in a plate making process in the 
printing industry, there is needs to perform a color 
conversion of color data included in page information for 
color printing into different color data, and thus various 
types of color conversion apparatuses meeting such needs 
are developed and widely used. 

However, according to the former color conversion 
apparatus, character information included in the page 
information, image information, and screen tint information 
and gradation information which are a kind of the image 
information are subjected to a color conversion by the same 
color conversion table. Accordingly, this is associated 
with such a problem that a color of characters after the 
color conversion is insufficient in brightness, a tone of a 
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natural image is unnatural, and a continuity of a color in 
an area of gradation information is damaged, so that a 
quality of an image is degraded. 

Further, recently, with the development of a word 
5 processor software for a personal computer and a work 

station, and DTP (Desk Top Publishing) software, there is 
enhanced such a requirement that page information, which is 
produced by those sorts of software, is inputted to a 
printing machine using a printing ink to obtain a genuine 
□ 10 printed matter. However, while the page information 
L"0 outputted from the word processor software and the DTP 

%J software is basically produced in form of RGB (Red, Green 

(j fc and Blue) color space data, the page information involved 

ru 

a in the printing machine side is produced in form of CMYK 

15 (Cyan, Magenta, Yellow and Black) color space data for 

printing ink. Accordingly, in order that the page 
information consisting of RGB color space data produced by 
the word processor software and the DTP software can be 
dealt with in the printing machine, it is necessary tc 
20 perform a color conversion for the page information 
consisting of RGB color space data into the page 
information consisting of CMYK color space data. 

Also in the color conversion from the RGB color 
space data into the CMYK color space data, in a similar 
25 fashion to that of the above mentioned matter, character 
information included in the page information, image 
information, and screen tint information and gradation 
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information are subjected to a color conversion by the same 
color conversion table. Thus, it often happens that colors 
of those types of information after the conversion are 
unsatisfactory . 

SUMMARY OF THE INVENTION 

In view of the foregoing, it is an object of the 
present invention to provide a color conversion apparatus 
capable of performing a color conversion for both the image 
information and the character information, which are 
included in the page information, into satisfactory colors. 

To achieve the above-mentioned object, the present 
invention provides a color conversion apparatus comprising: 

an input section for inputting page information 
having both image information including color data and 
character information including color data; 

a color conversion section for practicing mutually 
different color conversions for both the image information 
and the character information of the entered page 
information; and 

an output section for outputting page information, 
which has both image information after the color conversion 
and character information after the color conversion. 

In the color conversion apparatus according to the 
present invention as mentioned above, it is preferable that 
said color conversion section has data determination means 
for determining whether unit pieces of information 



constituting the entered page information are each 
concerned with image information or character information, 
and said color conversion section causes the image 
information and the character information determined by 
5 said data determination means to be stored in mutually 
different files, so that the image information and the 
character information, which are stored in mutually 
different files, are separately subjected to the color 
conversion . 

10 Further, in the color conversion apparatus 

f I0 according to the present invention as mentioned above, it 

Nj is also preferable that said color conversion section has 

.£ data determination means for determining whether unit 

ru 

» pieces of information constituting the entered page 

j c 3 

i*S 15 information are each concerned with image information or 
'iTi character information, and said data determination means 

^ determines the entered page information, so that the 

determined image information or character information are 
sequentially subjected to the color conversion. 
20 Furthermore, in the color conversion apparatus 

according to the present invention as mentioned above, it 
is also preferable that when the page information entered 
from said input section includes screen tint information, 
said color conversion section performs the color conversion 
25 for the screen tint information in form of the character 

information. The screen tint information means information 
formed in such a manner that information, which has the 
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same data structure extending over an area more than a 
predetermined extent in the page information, is repeated. 

Still further, in the color conversion apparatus 
according to the present invention as mentioned above, it 
5 is also preferable that when the page information entered 
from said input section includes gradation information, 
said color conversion section performs the color conversion 
for the gradation information in form of the character 
information. The gradation information means information 

i; 2 10 formed in such a manner that a pattern, which continuously 
varies in density of image datum of a string of datum 

'""4 aligned in one direction in the page information, is 

,& repeated in a direction intersecting the one direction. 

rli 

if Still furthermore, in the color conversion 

lh 15 apparatus according to the present invention as mentioned 

Q 

;*,s above, it is also preferable that said color conversion 

?2 section has a plurality of color conversion tables and 

color conversion table selection means for selecting any 
one of a plurality of color conversion tables in accordance 
20 with an operation of a user, in which a color conversion is 
performed in accordance with the color conversion table 
selected by said color conversion table selection means. 

In the color conversion apparatus according to the 
present invention as mentioned above, it is acceptable that 
25 said input section inputs page information including three 
elements color space data, and said output section outputs 
page information including at least one color of an ink 
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system of color data. And it is also acceptable that 
wherein said input section inputs page information 
including RGB color space data, and said output section 
outputs page information including CMYK color space data. . 
5 Further, in the color conversion apparatus 

according to the present invention as mentioned above, it 
is acceptable that said output section outputs page 
information in form of page information described in layout 
description information or in form of page information 
□ 10 subjected to a raster development. 

£Q To achieve the above-mentioned object, the present 

H invention provides a color conversion program storage 

:t p medium storing a color conversion program for forming on a 

computer network a color conversion apparatus comprising: 
15 an input section for inputting page information 

having both image information including color data and. 
character information including color data; 

a color conversion section for practicing mutually 
different color conversions for both the image information 
20 and the character information of the entered page 
information; and 

an output section for outputting page information, 
which has both image information after the color conversion 
and character information after the color conversion. 
25 Incidentally, while the xx page information" 

referred to in the present invention means information 
included in one page, the "one page" includes ones in which 
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a plurality of pages is assembled or paged up to be 
reconstructed into one page. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view of a part of a computer system in 
which an embodiment of a color conversion apparatus 
according to the present invention is applied. 

Fig. 2 is a hardware construction view of the 
color conversion apparatus (computer system) having an 
external appearance shown in Fig. 1. 

Fig. 3 is a schematic construction view of an 
embodiment of a color conversion apparatus according to the 
present invention. 

Fig. 4 is a view showing an example of page 
information to be processed by a color conversion apparatus 
according to the embodiment of the present invention. 

Fig. 5 is a view showing a layout descriptive 
sentence in which the page information shown in Fig. 4 is 
described by PDF. 

Fig. 6 is a schematic construction view of a color 
conversion program storage medium according to an 
embodiment of the present invention. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Embodiments of the present invention will be 
described with reference to the accompanying drawings. 

Fig. 1 is a view of a part of a computer system in 
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which an embodiment of a color conversion apparatus 
according to the present invention is applied. 

Fig. 1 shows a client-and-server type of computer 
system comprising five client machines 100_1, 100_2, 100__3, 
100_4 and 100_5, a scanner 200, a DTP (Desk Top Publishing) 
server 300, and two RIPs {raster image processors) 400_1 
and 400_2. 

Each of the client machines 100_1, 100_2, 100_3, 
100_4 and 100_5, the scanner 200, the DTP server 300, and 
the RIPs (raster image processors) 400_1 and 400_2 is 
constituted of a relative small type of workstation or 
personal computer. Those client machines, scanner, DTP 
server and RIPs are connected to each other via a LAN 
(Local Area Network) 600. 

The scanner 200 reads an image formed on a sheet 
and sends image data read via the LAN 600 to each of the 
client machines. 

Each of the client machines creates page 
information in accordance with the image data sent from the 
scanner 200, or creates page information described with a 
PS (Post Script) by a DTP software such as "Ilustrator ® 
Those types of page information are sent via the LAN 600 to 
the DTP server 300. 

The DTP server 300 is constituted of a relatively 
large type of workstation. The DTP server 300 receives 
page information described with the PS language, or PDF 
(Portable Document Format), which are created by each of 
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the client machines or another machine, performs a color 
conversion by a color conversion apparatus formed inside 
the DTP server 300, and transmits page information after 
the color conversion via the LAN 600 to each of the RIPs. 

Each of the RIPs performs a raster development for 
the page information transmitted from the DTP server 300, 
and outputs a machine plate for printing from a plate 
setter 800 provided on each of the RIPs or outputs a film 
for producing a machine plate from a printer 900. 

The client machines, the scanner, the DTP server 
and the RIPs are provided with: main frames 101_1, 101_2, 
101_3, 101_4 and 101_5, 201, 301, 401_1 and 401_2 each 
incorporating therein a CPU (Central Processing Unit) , a 
RAM (Random Access Memory) , a hard disk, a communicating 
board, etc.; display units 102_1, 102_2, 102_3, 102_4 and 
102_5, 202, 302, 402__1 and 402_2 each displaying image 
information and character information on a screen in a 
accordance with an instruction from the associated main 
frame; and keyboards 103_1, 103_2, 103_3, 103_4 and 103_5, 
203, 303, 403_1 and 403_2 each inputting an instruction of 
a user to the associated main frame, respectively. 

The main frame body of each of the client machines, 
the scanner, the DTP server and the RIPs is provided with 
an FD (floppy disk) drive onto which an FD is loaded and a 
CD-ROM drive onto which a CD-ROM is loaded. Each of the 
client machines, the scanner, the DTP server and the RIPs 
also incorporates therein a floppy disk driver for driving 



the FD loaded onto the FD drive and a CD-ROM driver for 
driving the CD-ROM loaded onto the CD-ROM drive, 
respectively . 

In the hard disk of the DTP server 300, there is 
formed a color conversion apparatus according to the 
present embodiment which will be described later. 

Fig. 2 is a hardware construction view of the 
color conversion apparatus (computer system) having an 
external appearance shown in Fig. 1. 

The hardware construction view of Fig. 2 shows a 
CPU 111, a RAM 112, a hard disk controller 113, a floppy 
disk driver 114, a CD-ROM driver 115, a mouse controller 
116, a keyboard controller 117, a display controller 118, 
and a communicating board 119. Those are connected to each 
other through a bus 110. 

Floppy disk 710 and CD-ROM 700 are loaded onto the 
floppy disk driver 114 and the CD-ROM driver 115, 
respectively. The floppy disk driver 114 and the CD-ROM 
driver 115 drive the loaded floppy disk 710 and CD-ROM 700, 
respectively . 

The communicating board 119 is connected to the 

LAN 600. 

Fig. 2 further shows a hard disk 120 accessed by 
the hard disk controller 113, a mouse 104 controlled by the 
mouse controller 116, a keyboard 103 controlled by the 
keyboard controller 117, and a CRT display 102 controlled 
by the display controller 118. 
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A color conversion apparatus of the present 
invention is formed on the computer system as mentioned 
above to perform a color conversion processing for page 
information . 

Fig. 3 is a schematic construction view of an 
embodiment of a color conversion apparatus according to the 
present invention. 

As shown in Fig. 3, a color conversion apparatus 
10 comprises an input section 12 for inputting page 
information 11 having both image information including 
color data and character information including color data, 
a color conversion section 13 for practicing mutually 
different color conversion for both the image information 
and the character information of the entered page 
information, and an output section 17 for outputting page 
information 18 processed in plate making, which has both 
image information after the color conversion and character 
information after the color conversion. 

According to the present embodiment, the color 
conversion section 13 is provided with data determination 
means 14 for determining whether unit pieces of information 
constituting the entered page information 11 are each 
concerned with image information or character information. 
The data determination means 14 determines the entered page 
information 11, so that the determined image information or 
character information are sequentially subjected to the 
color conversion and then transmitted to the output section 




17 . 

The color conversion section 13 is further 
provided with a plurality of color conversion tables 16 and 
color conversion table selection means 15 for selecting any 
5 one of a plurality of color conversion tables 16 in 
accordance with an operation of a user. The color 
conversion is performed in accordance with the color 
conversion table selected by the color conversion table 
selection means 15. With respect to the color conversion 
,q 10 tables, it is acceptable to use the color conversion tables 
! p 16, which are prepared in the color conversion section 13 

= beforehand, as mentioned above. It is also acceptable, 

up 

U P however, that a user creates color conversion tables and 

I'u 

ia stores the same in the color conversion section 13, so that 

15 the stored color conversion tables are selectively used. 

i,U It is also acceptable that the output section 17 

□ 

U is so arranged that page information is outputted in form 

of page information described in layout description 
information or in form of page information subjected to a 
20 raster development. Such an arrangement makes it possible 
to enhance an efficiency of the plate making process in its 
entirety . 

Next, there will be described a color conversion 
processing for page information by the color conversion 
25 apparatus 10. 

First step: a user selects beforehand a color 
conversion table for character information and a color 
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conversion table for image information, which are suitable 
for page information to be subjected to the color 
conversion . 

Second step: a user inputs to the color conversion 
apparatus 10 (cf. Fig. 3) PS page information 11 or PDF 
page information 11 (including RGB) . 

Third step: the data determination means 14 of the 
color conversion apparatus 10 analyzes the internal 
structure of the entered PS page information or PDF page 
information and determines whether unit pieces of 
information constituting the entered page information are 
each concerned with image information or character 
information, and extracts an image information portion so 
that the image information portion is stored in an image 
information file, while a portion other than the image 
information portion is stored in a character information 
file. 

Fourth step: the image information file is 
subjected to a color conversion processing by an image 
color conversion module (not illustrated) formed on the 
color conversion section 13, and the character information 
file is subjected to a color conversion processing by a 
character color conversion module (not illustrated) formed 
on the color conversion section 13. 

Fifth step: the image information file and the 
character information file after the color conversion 
processing are merged in a single PDF file, and then 



outputted from the output section 17. 

According to the present embodiment, as mentioned 
above, the color conversion section 13 is so arranged that 
the image information and the character information, which 
5 are determined by the data determination means 14, are 

stored in mutually different files, respectively, and the 
image information and the character information, which are 
stored in the associated files, respectively, are subjected 
to a color conversion by different color conversion modules, 
10 However, the present invention is not restricted to this 
'5 arrangement. That is, there is no need that the image 

information and the character information thus determined 
are stored in different files and are subjected to the 
color conversion by the different color conversion modules. 

Q 

! ' n 15 For example, it is acceptable that the color conversion 
O 

section 13 is arranged in such a manner that the entered 
page information is determined by the data determination 
means 14, while the image information or the character 
information thus determined is sequentially subjected to 
20 the color conversion. However, an adoption of the scheme 
according to the present embodiment as mentioned above, in 
which the image information and the character information 
are stored in different files and then the color conversion 
is carried out, makes it possible, for example, that a 
25 color conversion processing for the file storing the image 
information and a color conversion processing for the file 
storing the character information are carried out by 
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different DTP servers, respectively. This feature makes it 
possible to greatly enhance a processing efficiency. 

Incidentally, in the third step, in the event that 
the page information entered from the input section 
5 includes screen tint information, the color conversion 

section of the present embodiment is so arranged that the 
screen tint information is subjected to the color 
conversion in form of the character information. This 
arrangement makes it possible to prevent a color of a 
10 portion of the screen tint information from becoming dim in 

'tie? ^ 

the event that the screen tint information is subjected to 

^ the color conversion by the color conversion table which is 

i'f 5 ! the same as the image information. 

Likewise, in the third step, in the event that the 

15 page information entered from the input section includes 

LU gradation information, the color conversion section of the 

□ 

M present embodiment is so arranged that the gradation 

information is subjected to the color conversion in form of 
the character information. This arrangement makes it 

20 possible to convert the gradation information into a color 
having continuity suitable for the gradation information. 

Fig. 4 is a view showing an example of page 
information to be processed by a color conversion apparatus 
according to the embodiment of the present invention. 

25 As shown in Fig. 4, page information 20 includes a 

character information area 21 in which character 
information from "A" to "Z" is described, an image 
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information area 22 in which image information 
representative of a picture of a mountain is drawn, and a 
line art information area 23 representative of a circle 
graph . 

Fig. 5 is a view showing a layout descriptive 
sentence in which the page information shown in Fig. 4 is 
described by PDF. 

As shown in Fig. 5, on first to seventh lines, 
there is described the character information area 21 of Fig. 
4 . 

That is, "BT" appearing at the first line denotes 
a start of plotting for the character information area, and 
the "BE" appearing at the seventh line denotes a 
termination of plotting for the character information area. 

Of "0 0 Or" appearing at the second line, 
"r" denotes that it is involved in the RGB space, and "0 
0 0" denotes that it is involved in black. Incidentally, 
in the event that instead of "r" , "k" is described, it 
denotes that it is involved in the CMYK space. 

Third and fifth lines are to designate plotting 
positions . 

A section between brackets and n )" appearing 

at fifth and sixth lines indicate character sequence, and 

"T j " appearing at the end of fourth and sixth lines 
indicates an order of plotting a string of characters. 

Next, on ninth line et seqq., there is described 
the image information area 22 of Fig. 4. That is, the 



16 



ninth line designates plotting positions, and the tenth 
line describes an order of plotting of image data to which 
a tag "Iml" is applied. The image data involved in the tag 
"Iml" is stored in a predetermined data storage area {not 
illustrated) in form of image data of raster formality 
together with information of the number of pixels and color 
space. 

Next, on 12 th to 27 th lines, there is described the 
line art information area 23. Of those lines, 12 th to 19 th 
lines are concerned with a description relating to the 
plotting of the line art information of a circle of the 
line art information area 23 of Fig. 4, and the 21 st to 27 th 
lines are concerned with a description relating to the 
plotting of the line art information of an arc of the line 
art information area 23 of Fig. 4. 

That is, "1 0 Or" appearing at 12 th line 
denotes red. 13 th to 17 th lines indicate where and what 
circle is drawn. "h" appearing at 18 th line indicates an 
order of closing the line, that is, closing figure. "f" 
appearing at 19 th line indicates an order of blotting the 
inside of the figure of the circle 

"0 0 1 r" appearing at 21 st line denotes blue. 
22 nd to 25 th lines indicate where and what circle is drawn. 

"h" appearing at 26 th line indicates an order of closing 
the line, that is, closing figure. "f" appearing at 27 th 
indicates an order of blotting the inside of the figure of 
the circle. 




In this manner, according to the present 
embodiment, the plotting order is described individually 
for each of the character information area, the line art 
information area and the image information area. Thus, the 
5 data determination means 14 (cf . Fig. 3) of the present 

embodiment can readily determine which one pieces of unit 
information, which constitute the page information, is 
associated with among the image information, the line art 
information and the character information. 
; = 5 10 Next, there will be described the color conversion. 

!? ~ First, with respect to the black, according to the example 

'2 shown in Fig. 5, the plotting color of the character 

,; P information area 21 of Fig. 4 is represented by "0 0 0 r" . 

! y 

li _ This shows that each color of RGB is plotted in 0% in the 

ij 

IJl 15 RGB color space, in other words, it is plotted with black. 
Uj In the event that the color conversion apparatus 

\2 10 is constructed assuming that the input section 12 {cf. 

Fig. 3) in the color conversion apparatus of the present 
embodiment is used for inputting page information including 
20 RGB color space data, and the output section 17 (cf. Fig. 

3) is used for outputting page information including CMYK 
color space data, the description represented by "0 0 0 r" 
is converted into the description represented by "0 0 0 1 
k" . This indicates that the conversion is made in the 
25 CMYK color space in CMY : 0% and K: 100%. Incidentally, in 
RGB, the smaller number is associated with deeper color. 
In CMYK, the larger number is associated with deeper color. 
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In CMYK, it is possible logically that a black is 
expressed by "1 1 1 0 k" . However, this brings about a 
loose black owing to a delicate color deviation at the time 
of actual printing and it is not useful. Accordingly, it 
5 often happens that "0 00 1k" is used. 

On the other hand, in case of the image 
information, even if there is by chance a pixel represented 
by "0 0 0 r" , there is a high possibility that the just 
adjacent pixel is associated with a color in which any one 

10 color comes out a little. Accordingly, in the event that 
only the pixel of "0 0 0 r" is replaced by " 1 1 1 0 k " , 
there is no continuity with respect to the surroundings, 
and thus there is a possibility that it is unnatural image. 
Therefore, although it is necessary to keep a balance 

15 between it and the color of the surroundings, there is a 



UJ need to perform a conversion maintaining a halftone such as 

□ 

U "0.5 0.5 0.5 0.5k". 

Next, there will be explained a color conversion 
processing for a blue. 

20 According to the example shown in Fig. 5, the 

plotting color of the line art information area 23 of Fig. 
4 is represented by "0 0 1 r" . This "blue" is a "blue" 
displayed on the monitor created by the DTP software and is 
a rather bright blue. Further, this "blue" is also a 

25 memory color, and thus the brightness is an important 
element. However, in the event that this "0 0 1 r" is 
simply converted into CMYK, it becomes "110 0k" , and 
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thus if it is printed in form of "1100k" , it will be a 
sober blue rather tinged with red. This may give a looking 
person a greatly different impression from the "blue" 
initially displayed on the monitor. 

In order to prevent an occurrence of a difference 
in color due to the CMYK conversion, there is a need that 
colors such as "0 0 1 r" for the text information and the 
line art information are converted into colors of CMYK 
enhanced in brightness, for example, "1 0.7 0.2 0 
k" . However, in the event that such a color conversion 
is applied to the natural image, the brightness is enhanced 
to bring about the unnatural color, so that a natural 
property of an image is lost. That is, it is necessary for 
the page information having both the image information and 
the character information that the color conversion is 
performed in accordance with the associated color 
conversion table suitable for the respective information. 

According to the example of the color conversion 
processing as mentioned above, there is explained an 
example in which the color conversion apparatus 10 of the 
present embodiment converts page information including RGB 
color space data into page information including CMYK color 
space data. However, the color conversion apparatus of 
the present invention is not always restricted to this 
example, and for example, it is acceptable that page 
information including three elements color space data is 
converted into page information including at least one 
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color of an ink system of color data. 

Next, there will be described a color conversion 
program storage medium according to the present embodiment. 

Fig. 6 is a schematic construction view of a color 
conversion program storage medium according to an 
embodiment of the present invention. 

As shown in Fig. 6, a color conversion program 
storage medium 40 according to the present embodiment 
stores a color conversion program 30 which is provided with 
an input section 12 for inputting page information 11 
having both image information including color data and 
character information including color data, a color 
conversion section 13 for practicing mutually different 
color conversion for both the image information and the 
character information of the entered page information, and 
an output section 17 for outputting page information 18 
having both image information after the color conversion 
and character information after the color conversion. In 
this case, the input section 12, the color conversion 
section 13 and the output section 17 are representative of 
a software portion formed on the memory unit of the 
computer, and are different from a combination of the 
hardware portion and the software portion of the color 
conversion apparatus in which the input section 12, the 
color conversion section 13 and the output section 17 in 
the color conversion apparatus shown in Fig. 3 are formed 
on the computer system. 



Incidentally, a type of storage medium of the 
color conversion program storage medium 40 is not 
particularly restricted. Any one is acceptable, as the 
storage medium, which can store the color conversion 
program 30. It is possible to use a desired storage medium, 
for example, a CD-ROM, a CD-R/RW, an MO (magneto-optical 
disk), and a floppy disk. 

The color conversion program 30 stored in the 
color conversion program storage medium 40 is loaded onto 
the CD-ROM drives of the client machines 100_1, 100_2, 
100_3, 100_4 and 100_5 (cf. Fig. 1) so that the color 
conversion program 30 is read into those client machines 
and is installed in the storage units of the client 
machines. Thus it is possible to readily provide the color 
conversion apparatus of the present invention. 

As mentioned above, according to a color 
conversion apparatus of the present invention, there is 
provided such an arrangement that page information having 
both image information and character information is 
inputted, mutually different color conversions are 
practiced for both the image information and the character 
information of the entered page information, and page 
information having both image information after the color, 
conversion and character information after the color 
conversion is outputted. This arrangement makes it 
possible to implement a color conversion apparatus capable 
of performing a color conversion for both the image 



information and the character information included in the 
page information into satisfied colors. 

Further, according to a color conversion program 
storage medium of the present invention, it is possible to 
readily form the above-mentioned color conversion apparatus 
on the computer system. 

Although the present invention has been described 
with reference to the particular illustrative embodiments, 
it is not to be restricted by those embodiments but only by 
the appended claims. It is to be appreciated that those 
skilled in the art can change or modify the embodiments 
without departing from the scope and sprit of the present 
invention . 



